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Introduction: An aortoenteric or a graft-enteric ﬁstulae refers to a severe acute abdominal
event always resulting in the patient's death unless immediate therapy is provided. Early
diagnostics and the corresponding acute therapy are of key importance.
Methods: The authors represent the experience they gained in relation to the therapy of
primary aortoduodenal ﬁstulae and secondary graft-duodenal ﬁstulae from a set of 8
patients who underwent treatment in the Department of Surgery of the University Hospital
and Faculty of Medicine in Pilsen in the period from January the 1st 2008 to December 31st
2013. Seven patients were treated by open resection and vascular reconstruction (5 cases
in situ, 2 cases by axilobifemoral bypass). In one case we opted for the endovascular solution
(a stent graft implantation). The treatment of the duodenum was performed by suture (in 4
cases) or by resection and anastomosis (in 2 cases). In one case the resection of the sigmoid
colon was performed. The average follow-up after surgery in the set is 3.5 years (0.5).
Results: The 30-day mortality in the set was 12.5% (1 patient), morbidity 62.5% (5 patients)
and in one case we diagnosed infection of the in situ reconstruction.
Conclusion: The aortoenteric communication is a condition representing imminent serious
danger to the patient's life. In the case of optimal and early treatment in specialized centres
very good results can be achieved.
# 2015 The Czech Society of Cardiology. Published by Elsevier Sp. z o.o. All rights
reserved.
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. Introduction
Communication between the aorta or its prosthetic graft
suture line and the digestive system is a severe ‘‘acute vascular* Corresponding author at  : Chirurgická klinika FN v Plzni, Karlova Uni       
E-mail address: molacek@fnplzen.cz  (J. Moláček).
http://dx.doi.org/10.1016/j.crvasa.2015.03.006
0010-8650/# 2015 The Czech Society of Cardiology. Published by Elseevent’’ with signiﬁcant mortality [1]. It is indicated in most
cases by haemorrhage into the upper gastrointestinal tract
that must be solved immediately. The most frequently
occurring case is a secondary aorto-duodenal (graft-duodenal)
ﬁstula, which means communication between a vascularverzita v Praze, Czech Republic.    
vier Sp.z  o.o. All rights reserved..
Table 1 – Characterization of the set.
Patient Type of ﬁstula Type of
anastomosis
Symptomatology Therapy Result Microbiology Complication
1 Prim. aortoduodenal
(AAA, aortitis)
0 Hematemesis,
fever,
abdominal pain
Aortic resection, AA graft,
suture of duodenum
Alive Salmonela
enteritidis
0
2 Prim. aortoduodenal
(aortitis)
0 Hematemesis,
abdominal pain
Aortic resection, AA graft,
suture of duodenum
Alive Salmonela
enteritidis
Loss of lower
limb (ischaemia)
3 Secondary
graft-duodenal
ETE Hematemesis Graft resection, in situ
reconstruction, suture
of duodenum
Alive 0 Respiratory and
renal failure
4 Secondary
graft-duodenal l
ETS Hematemesis Graft resection, in situ
reconstruction, suture
of duodenum
Death 12.
postop.
day (MOF)
0 MOF
5 Secondary
graft-duodenal l
ETS Meleana Graft resection, in situ
reconstruction, resection
of duodenum
Alive Candida
albicans
Ischaemic colitis,
graft infection
6 Secondary
graft-duodenal l
ETS Hematemesis,
meleana
Graft resection, in situ
reconstruction, resection
of duodenum
Alive Stafylococus
aureus
Respiratoty
and heart failure
7 Secondary
graft-duodenal l
ETS Meleana Endovascular
therapy, stentgraft
Alive 0 0
8 Secondary
graft-sigmoideal l
ETS Enterorhagy Graft resection, in situ
reconstruction,
resection of sigmoid
colon
Alive Mixed ﬂora 0
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nal tract. The so-called primary aorto-enteric ﬁstula, commu-
nication between the aorta and the gastrointestinal tract is
observed much more rarely [2–4]. The communication occur-
ring between a stent-graft after a previous endovascular
solution of the abdominal aortic aneurysm (EVAR) and the
gastrointestinal tract is rare in the same manner [5]. The
authors present their experience with the diagnostics and
treatment of this severe complication.
Methods
During the period from January the 1st 2008 until December
the 31st 2013, a total of 8 patients suffering from communica-
tion between the aorta, or, where applicable, a vascular
prosthesis in the aortoiliac area and the gastrointestinal tract
were treated in the Department of Surgery University Hospital
in Pilsen. In all cases a complete ﬁstula indicated by
gastrointestinal haemorrhage was concerned. The average
age of the patients was 72 years and the male to female ratio
was 6:2. In 6 cases a secondary ﬁstula was concerned, which
means communication between a vascular prosthesis (usually
anastomosis or present false aneurysm) and the gastrointes-
tinal tract (5 cases of graft-duodenal, 1 case of graft-
sigmoideal). The cases concerned patients after aortobife-
moral (ABF) bypass (5 cases) or after the resection of abdominal
aortic aneurysm – AAA (1 case). In two cases a primary
aortoduodenal ﬁstula were present. We arrived at the
diagnosis of aortoenteric ﬁstula, or, where applicable, to the
suspicion thereof based on the past patient's history, clinical
examination (in some cases herald bleeding, in fewer cases
massive bleeding into the gastrointestinal tract) and in most
cases by computed tomography angiography (CT AG). In 3
cases we performed esophagogastroduodenoscopy (EGDS). In7 patients we decided for surgical treatment, which means the
resection of the aorta (or a removal of the vascular prosthesis),
vascular reconstruction of the aortoiliac region (5 cases of in
situ reconstruction using a silver-impregnated graft, 2 cases of
extra-anatomic reconstruction – axilobifemoral bypass) and
the treatment of a gastrointestinal defect (4 cases of duode-
num suture, 2 cases of resection and the ETE anastomosis of
the duodenum and one case of the resection of the sigmoid
colon). In one case in a polymorbid patient, we choosed for
endovascular approach, which means the stent graft implan-
tation in the case of a graft-duodenal ﬁstula with pseudo-
aneurysm (PSA) in proximal anastomosis. All patients were
secured by antibiotic (ATB) therapy, at ﬁrst empirically and
later based on the cultivation of the material from the
operation ﬁeld (Table 1).
Results
The thirty-day postoperative mortality was 12.5% (1 patient).
The patient underwent the surgery of a graft-duodenal ﬁstula
and died on the 12th postoperative day of multiorgan failure.
Morbidity was very high as it is usual in the case of such severe
events. In our group of patients it amounted to 62.5%. In 5
patients we had to manage postoperative respiratory, blood-
circulatory or renal failures. A one female patient lost one of
her lower extremities due to postoperative ischaemia, in one
case we registered ischaemic colitis that we were able to
manage by the conservative treatment. In 5 cases we received
a positive cultivation ﬁnding from the operation ﬁeld (2 cases
of Salmonella Enteritidis, 1 case of Staphylococcus Aureus, 1
case of Candida Albicans and 1 case of mixed ﬂora). During the
postoperative follow-up we recorded in one case the infection
of the implanted vascular graft (the patient 4 months after the
surgery of a graft-duodenal ﬁstula managed by the resection of
Fig. 1 – Classification of a secondary aortoduodenal fistula (SADF).
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impregnated graft). The ﬁnding required the reoperation, the
resection of the prosthesis and its replacement with an aortic
allograft. Both extra-anatomic reconstructions were patent
during the follow-up period (2, or, where applicable, 3.5 years
after the surgery).
Discussion
Communication between the aorta, or vascular graft and the
gastrointestinal tract occurs most frequently in the area of
the infrarenal aorta and the duodenum considering the
anatomy of both organs In most cases the third or the fourth
section of the duodenum is concerned and the probability
thereof increases several times in the case of abdominal
aortic aneurysm or infection. The so-called primary aorto-
duodenal ﬁstula develops between the native aorta and the
duodenum in most cases. The most frequent reason is AAA
or aortitis [6–8]. Another reason can be a duodenum
impairment most frequently due to a penetrating duodenal
ulcer. Among rarer etiologic factors there are tumours of the
duodenum or the pancreas, pseudocysts of the pancreas and
post-irradiation changes [9]. An extremely rare cause is the
swallowing of a foreign object [10]. A primary aortoduodenal
ﬁstula was ﬁrst described by Astley Cooper in 1822 [11]. The
incidence of this complication is very low and is approxi-
mately 0.05% [12]. In our set, both primary ﬁstulae
demonstrated clear symptoms as well as cultivation ﬁnd-
ings of the infection of the aorta. In one case in addition an
aneurysm was concerned. The risk of a primary ﬁstula lies
in its scarcity, which means that within the framework of
diagnostic assessment a different source of haemorrhage
into the gastrointestinal tract is anticipated. A prolonged
and often endoscopic diagnostics may reduce the patient's
changes to be saved.
A secondary aorto-duodenal ﬁstulae means when commu-
nication develops between an artiﬁcial vascular prosthesis and
the duodenum in most cases. This is one of the worst late
complications after the reconstructions of the aorta. It was ﬁrst
described by Brock in 1953 [13]. Its incidence in relation to
these surgeries is described from 0.4 to 2.4%. [14]. Based on our
experience and information search this complication occurs
most frequently after reconstruction surgeries for occlusionin the aortoiliac area where a bypass type reconstruction is
used more frequently, which means an end-to-side (ETS)
anastomosis more often, than in the case of the AAA resection
with an aortic graft implant (end-to-and (ETE) anastomosis
+ overlap of the prosthesis with the remaining part of the
aneurysm sack). This is likely related to the mechanical
erosion of the duodenum with the vascular graft with an
insufﬁcient amount of the interimposed tissue. There are also
speculations concerning the effect of the excessive aortic
component of the graft and thus about the excessively opened
angle between the aorta and the graft. In our set we observed
an ETS anastomosis in ﬁve of six patients suffering from a
secondary ﬁstula. The third and the fourth section of the
duodenum was affected in most cases, which is obvious
considering the anatomy of these portions of the duodenum in
the retroperitoneum against the aorta. The case of communi-
cation with the sigmoid colon occurring in our group of
patients is rare. The most frequent communication is in the
area of proximal anastomosis in the place where a psedoa-
neurysm is often found (type IA – see the undermentioned
classiﬁcations). A local presence of infection is undoubtedly
one of the risk factors. The longer implanted, the more
resistant the graft is to infection (it is likely due to the
formation of a new layer of arterial intima and the union of
anastomoses). The cultivation ﬁndings in patients in our set do
not exclude the version that infection was rather the cause of
the ﬁstula than its consequence.
Some authors classify a secondary ﬁstula into type I and
type II where type I represents real completed ﬁstulae while
the type II is called graft-enteric erosion [15]. The type I is
further divided into two categories IA and IB depending on the
presence of a psedoaneurysm (Fig. 1).
A secondary graft-duodenal ﬁstula may develop even after
the endovascular treatment of AAA (EVAR) where communi-
cation between the lumen of the stent graft and in most cases
the duodenum occurs. The most frequent cause is a technical
failure of the stent graft (fracture, migration, kinking, infec-
tion) and continuing endotension is considered as well [16].
Infection in the stent graft may play an identically important
role as in the case of open resection. This can explain the
increased occurrence of this complication after the endovas-
cular treatment of an inﬂammatory AAA [5]. In addition the
role of endoleak, most frequently of type I, is discussed.
Endoleak can often be the reason for the failure of EVAR, the
Fig. 2 – CT AG image of an aortoduodenal fistula (a bubble of
gas is present).
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with the duodenum.
The main symptoms of an aortoduodenal ﬁstula are
haematemesis or melaena, which are often accompanied by
abdominal pain, elevated temperature and other symptoms of
bacteraemia. Among rarer symptoms are pain in the back or
pulsating resistance. Usually, at ﬁrst non-massive (so-called
herald) bleeding occurs, which may be underestimated. It can
be regarded as bleeding from oesophageal varicose veins or a
peptic gastric ulcer, especially if the patient's past history
includes gastroduodenal ulcer disease. This bleeding often
disappears as the communication is closed by a thrombus.
However, later recurrent bleeding may occur, quite often in
relation to endoscopic examination of the digestive tract,
which is massive and which result in haemorrhagic shock and
the patient's death.
In diagnostics we take decisions according to the patient's
condition. During the physical examination we have toFig. 3 – PET CT image of an infected prosthesis of the ABF
bypass with a graft-duodenal fistula.mention a suspicion of ADF if manifest bleeding into the
gastrointestinal tract and palpable pulsating resistance occur.
A secondary ADF must be always expected in patients after a
reconstruction in the aortoiliac area with manifest bleeding
into the gastrointestinal tract. A stable patient will undergo
computed tomography examination (CT angiography, CTAG)
which has a very high speciﬁcity as well as sensitivity to this
complication. In a CTAG scan we can see a typical leak around
the aorta or vascular prosthesis, the wiped away border
between the aorta and the duodenum, a leak of the contrast
medium from the aorta or the presence of the gas bubbles
around the aorta can be seen as well. Endoscopic examination
of the gastrointestinal tract (in most cases esophagogastro-
duodenoscopy, rarely colonoscopy) is another method which
may help to determine the diagnosis. Although according to
some authors a suitable diagnostic method [17] is concerned,
in our opinion it is not always reliable. Even a standard
endoscopic ﬁnding, which means a failure to ﬁnd a ﬁstula,
does not eliminate its presence. The oriﬁce of the ﬁstula may
be very small, covered by coagulum or hidden in a mucosal
fold. Another problematic fact is the possibility of the ﬁstula
reopening during endoscopic examination itself that results in
massive bleeding. Our opinion is that mentioning a suspected
aortoduodenal ﬁstula based on the patient's past history,
physical examination and CTAG examination means a useless
risk if endoscopy is indicated in addition. Some authors
discuss the possible use of PET CT in the ADF diagnostics. It is
certainly possible to employ this method provided that the
patient is stable. [18]. In our set of patients manifest bleeding
into the gastrointestinal tract occurred in all cases (either
haematemesis or melaena or enterorrhagia) (Figs. 2–4).
Without radical treatment all cases of aortoenteric ﬁstulae
end up with death and therefore the conservative procedure is
not advisable. Goal is to stop bleeding as fast as possible. InFig. 4 – Endoscopic examination attesting massive bleeding
from an aortoduodenal fistula.
Fig. 7 – Graft-duodenal fistula – a postoperative finding
(macroscopically clear symptoms of the prosthesis
infection).
Fig. 5 – Primary aortoduodenal fistula – an intraoperative
finding.
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doubt that the surgery is urgent in the case of acute ADF with
massive bleeding. The discussion begins in the case of non-
massive bleeding that soon disappears. Too long postpone-
ment of the surgery with the necessity of the so-called
‘‘preoperative preparation’’ often results in massive recurring
haemorrhage with fatal consequences for the patient.Fig. 6 – Graft-duodenal fistula – an intraoperative finding.The principle of the surgical treatment is the resection of
the affected aorta, in the case of a secondary ﬁstula, a complete
removal of the vascular prosthesis, the reconstruction of the
aorta and the treatment of the defect in the duodenum. This
concerns an extensive surgery with a number of potential
complications which has a high mortality as well as morbidity
[19,20]. Basically we have two strategies as far as the
reconstruction of the aortoiliac bed is concerned. If manifest
infection in the aortic bed is not clear, we should try to perform
the in situ reconstruction which must be preceded by a proper
resection of the affected aorta and an extensive debridement.
Subsequently it is possible to use either an artiﬁcial vascular
prosthesis (ideally silver-impregnated or antibiotics-impreg-
nated), or, in the case of a surgery that can be postponed, an
autologous graft (aortic allograft). Rather a rare option of the
reconstruction is the use of a venous graft from the superﬁcial
femoral vein [21]. A omentum plombage, which means the
overlap of the graft with the omenta lap, is always advisable
(Figs. 5–7).
The other option is a blind closure of the aorta under the
division of the renal arteries, again proper debridement and
the establishment of the extra-anatomic reconstruction,
axilobifemoral bypass in most cases. An alternative to this
procedure is a two-phase surgery where in the ﬁrst phase we
establish the axilobifemoral reconstruction and in the second
phase, we resect the aorta from laparotomy and treat the
duodenum. The advantage is less stress due to surgery, which
is divided into two surgeries and a shorter period of ischaemia
of the lower extremities. On the other hand, the disadvantage
of the procedure is the possibility of infection of the extra-
anatomic reconstruction. A signiﬁcant disadvantage of the
extra-anatomic resection is unfortunately a frequent rupture
of the aortic stump (a so-called blow-out syndrome), which
ends up in the patient's death in most cases, and also bad long-
term passability of the extra-anatomic reconstruction. Based
on the meta-analysis performed by Bergqvist, mortalities for
individual types of reconstruction do not differ signiﬁcantly
(in situ vs. extra-anatomic) [19]. At our clinic we prefer the in
situ reconstruction if the intraoperative ﬁnding allows (we
have performed it in 5 cases out of 7). This is closely related to
Fig. 9 – Blind closure of the aorta and axilobifemoral bypass
(CT AG).
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protected against infection. Considering the low frequency of
such surgeries we are not likely to acquire a reference study
the result of which could favour any of the aforementioned
types of reconstruction.
The treatment of the duodenum can be performed in
several ways of which the least difﬁcult one is the suture of
the defect with the necessity to eliminate the narrowing
of the intestine. In the case of larger defects or devitalization of
the duodenum during preparation the resection with the end-
to-end anastomosis is necessary. An alternative is a blind
closure of the duodenum and the reconstruction of the
gastrointestinal tract using Rouxgastric bypass. During the
preparation we always try to protect the duodenum as much
as possible and to avoid its injury. Sometimes it is advisable
not to disconnect the duodenum adhered to the aortic wall and
to perform the suture of the defect from the aorta lumen. A
long-term ATB therapy supplementing the surgical treatment
is necessary. Its duration is not standardized, however, in
general it is recommended to administer ATB for weeks to
months after the surgery.
As it was mentioned above, the surgeries mentioned in this
paper are subject a high postoperative morbidity as well as
mortality. Among the most severe complications are reinfec-
tion of the implanted graft during the in situ reconstruction or
the failure of the aortic stump in the case of the blind closure of
the aorta. Infection in the prosthesis results in bacteraemia,
in many cases in the failure of the anastomosis, more ideally
in the development of a false aneurysm and less ideally in
massive bleeding. Among the other complications there are
renal or respiratory failure, ischaemia of lower extremities etc.
In addition, a complication related to the failure of suture of
the duodenum and the resulting diffuse peritonitis, in rarer
cases the content of the duodenum can be derived by drains
and results in the formation of a duodenal ﬁstula. In our set we
recorded reinfection of the graft in the case of the in situ
reconstruction in one case 4 months after the surgery.
The endovascular therapy of an aortoduodenal or a graft-
duodenal ﬁstulae remains controversial. The information
search provides a number of papers concerning this issue,Fig. 8 – In situ reconstruction using a silver-impregnated
vascular prosthesis.however, these show a high percentage of recurring bleeding
or persistent infections [22,23]. In our opinion, this method
cannot be employed as a ﬁnal solution of the ﬁstula. It can be
used as a sort of temporary ‘‘bridging’’ instead. We have used
this method in one case where a covered stent graft closed
communication between the aorta and the duodenum and
with the ATB therapy complete union was achieved. The
patient is now 2 years after the surgery in good state of health
(Figs. 8 and 9).
Summary
The authors present their experience concerning the treat-
ment of aortoduodenal and graft-duodenal ﬁstulae, they
discuss potential risk factors playing an important role in
the pathogenesis of this severe vascular complication. The
authors provide, in their opinion, an ideal diagnostic and
therapeutic algorithm.
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